s e t r a n s p o r t m u t a n t s were g e n e r a t e d t h a t can be d i f f e r e n t i a t e d on t h e b a s i s o f t h e i r s u b s t r a t e s p e c i f i c i t i e s , a f f i n i t i e s f o r p u r i n e b a s e s , and s e n s i t i v i t i e s t o i n h i b i t o r s o f ooucleoside t r a n s p o r t .
p u r i n e b a s e s is e x c e p t i o n a l l y low, a p p r o x i m a t e l y 10-100 micromolar.
The h i g h a f f i n i t y t r a n s p o r t e r d o e s n o t r e c o g n i z e n u c l e o s i d e s o r p y r i m i d i n e n u c l e o b a s a s and can be d i s t i n g u i s h e d from o t h e r p r e v i o u s l y d e s c r i b e d n u c l e o b a s e t r a n s p o r t e r in mammalian c e l l s on t h e b a s i s o f i t s high a f f i n i t y f o r l i g a n d s and i t s s e n s i t i v i t y t o i n h i b i t i o n by DPA and NBtPR. That t h e e x p r e s s i o n of t h i s high a f f i n i t y p u r i n e base t r a n s p o r t system i s independent o f t h e NBMPR-and DPA-sensitive n u c l e o s i d e t r a n s p o r t system h a s been demonstrated by t h e i n s e r t i o n o f t h e h i g h a f f i n i t y n u c l e o b a s e t r a n s p o r t m u t a t i o n i n t o n u c l e o s i d e t r a n s p o r t -d e f i c i e n t 549 c e l l s .
Two c l a s s e s of high a f f i n i t y p u r i n e b a s e t r a n s p o r t m u t a n t s were g e n e r a t e d t h a t can be d i f f e r e n t i a t e d on t h e b a s i s o f t h e i r s u b s t r a t e s p e c i f i c i t i e s , a f f i n i t i e s f o r p u r i n e b a s e s , and s e n s i t i v i t i e s t o i n h i b i t o r s o f ooucleoside t r a n s p o r t .
Tha d a t a s u g g e s t t h a t t h e e x p r e s s i o n o f t h e high a f f i n i t y t r a n s p o r t probably r e q u i r e s t h e unmask~ng o r a l t e r a t i o n of a s p e c i f i c g e n e t i c l o c u s t h a t is s i l e n t o r d i f f e r e n t in wild t y p e c e l l s .
PRPP AND PURINE NUCLEOTIDE METABOLISM I N HUMAN LYMPHOBLASTS WITH BOTH PRPP SYNTHETASE SUPERACTIVITY
12 AND HGPRT DEFZCEENCY. M. A. Becker, M. Kim, K.
Husain.
U n i v e r s i t y o f Chicago, Chicago, I l l i n o i s , USA.
PRPP and p u r i n e n u c l e o t i d e s y n t h e s i s and c u l t u r e growth i n r e s p o n s e t o medium a d d i t i o n s were compared i n c l o n e d human B lymphoblast l i n e s s e l e c t e d f o r r e s i s t a n c e t o growth i n h i b i t i o n by 6 -t h i o g u a n i n e (TG) and i n t h e r e s p e c t i v e normal and PSs u p e r a c t i v e p a r e n t a l c e l l l i n e s .
T G -r e s i s t a n t c e l l l i n e s were s e v e r e l y d e f i c i e n t i n HGPRT (<0.2% normal a c t i v i t y ) .
C e l l s w i t h b o t h HGPRT d e f i c i e n c y and PS s u p e r a c t i v i t y r e t a i n e d t h e k i n e t i c d e f e c t i n PS o f t h e p a r e n t a l c e l l s b u t had PRPP c o n c e n t r a t i o n 20-fold g r e a t e r than normal c e l l s and 6-and 5-fold g r e a t e r , r e s p e c t i v e l y , t h a n t h e p a r e n t a l PS-superactive c e l l s and c e l l s d e f e c t i v e i n HGPRT a l o n e . N e v e r t h e l e s s , PRPP g e n e r a t i o n i n HGPRT-deficient l i n e s waa minimally i n c r e a s e d ((8%) compared w i t h p a r e n t a l c e l l l i n e s and p u r i n e s y n t h e s i s d e novo i n t h e c e l l l i n e w i t h b o t h enzyme d e f e c t s was comparable t o t h a t i n t h e PS-superactive p a r e n t a l l i n e . R e g a r d l e s s of t h e s t a t u s of PS a c t i v i t y , a l l HGPRT-deficient c e l l l i n e s showed growth p a t t e r n s t y p i c a l of HGPRT d e f i c i e n c y i n HAT medium and i n medium w i t h 8-azaguanine.
However, growth o f HGPRT-deficient c e l l l i n e s , i n c l u d i n g t h e l i n e w i t h PS s u p e r a c t i v i t y , was more s e n s i t i v e t h a n t h a t of p a r e n t a l l i n e s t o i n h i b i t i o n of p u r i n e s y n t h e s i s de novo by 6 -m e t h y l t h i o i n o s i n e (MMPR), e s p e c i a l l y when a d e n i n m p r o v i d e d , most l i k e l y r e f l e c t i n g compromised g u a n i n e n u c l e o t i d e s y n t h e s i s i n HGPRTd e f i c i e n t c e l l s when p u r i n e s y n t h e s i s d e novo i s blocked and a d e n i n e is t h e s o l e s o u r c e of p u r i n e f o r s a l v a g e .
INHERITED SUPERACTIVITY OF PRPP SYNTHETASE (PS): ASSOCIATION OF PURINE OVERPRODUCTION AND SENSORI-
of Chicago, Chicago, IL, USA; Cuidad S a n i t a r i a La Paz, Madrid, S p a i n ; Guy's H o s p i t a l , London, England. I n f i b r o b l a s t s from a n 8 year-old male (VRG) w i t h tophaceous g o u t , u r i c a c i d o v e r p r o d u c t i o n , and s e n s o r i n e u r a l d e a f n e s s , and from h i s g o u t y mother, s u p e r a c t i v i t y of PS due t o p u r i n e nucleot i d e i n h i b i t o r -r e s i s t a n c e was found. Compared w i t h normal c e l l s , VRG f i b r o b l a s t s showed i n c r e a s e s i n t h e f o l l o w i n g : PRPP c o n c e n t r a t i o n (3-fold) and g e n e r a t i o n ( 2 -f o l d ) ; p u r i n e s y n t h e s i s d e novo (2.5-fold); p u r i n e b a s e s a l v a g e (2.6-fold); ATP and GTP c o n c e n t r a t i o n s (1.4-fold);
and e x c r e t i o n o f newly s y n t h e s i z e d p u r i n e s (5-fold).
Derangements i n PS and i n PRPP and p u r i n e s y n t h e s i s were a t t e n u a t e d i n c e l l s from t h e mother, s u g g e s t i n g t h a t VRG is a hemizygote f o r a n X chromosome-linked d e f e c t and h i s mother i s a h e t e r o z y g o t e .
Comparison was made of a f f e c t e d males i n 8 f a m i l i e s w i t h PS s u p e r a c t i v i t y .
VRG was i n t e r m e d i a t e i n r a n g e o f e x p r e s s i o n o f PS s u p e r a c t i v i t y and i n s e v e r i t y of t h e enzyme d e f e c t a s measured by t h e d e g r e e o f a b e r r a t i o n o f PRPP and p u r i n e n u c l e o t i d e s y n t h e s i s i n f i b r o b l a s t s . Metabolic a b n o r m a l i t i e s were more s e v e r e i n VRG t h a n i n most p a t i e n t s ( i n whom e x p r e s s i o n i s l i m i t e d t o e a r l y a d u l t -o n s e t gout w i t h u r i c a c i d o v e r p r o d u c t i o n ) , b u t l e s s s e v e r e t h a n i n 2 p a t i e n t s w i t h more complex d e f e c t s i n PS a s s o c i a t e d w i t h u r i c a c i d overp r o d u c t i o n and neurodevelopmental a b n o r m a l i t i e s , i n c l u d i n g d e a f n e s s i n hemizygous male c h i l d r e n and heterozygous women. Within t h e spectrum of d e f e c t s r e s u l t i n g i n PS s u p e r a c t i v i t y , c e r t a i n derangements may b e c a u s a l l y r e l a t e d t o n e u r o l o g i c a l impairment, most commonly s e n s o r i n e u r a l d e a f n e s s . 
U)NG TERM EXPRESSION OF HUMAN ADENOSINE DEAMINASE IN MURINE HEMATOPOIETIC CELLS. JW
Belmont GR MacCre-14 g o r . KA Moore. FA F l e t c h e r . D Hawkins and CT Caskey. I n s t i t u t e f o r M o l e c u l a r G e n e t i c s and Howard Hughes Medical I
i n g sequences were t e s t e d f o r e f f i c i e n t t r a n s d u ct i o n o f human ADA enzyme a c t i v i t y . These v e c t o r s were d e s i g n e d t o t e s t f u n c t i o n a l a s p e c t s o f c o n s t r u c t i o n i n c l u d i n g t h e u s e of i n t e r n a l t r a n s c r i p t i o n a l u n i t s , t h e importance o f t h e Moloney sequences 563-1038 ( g a g + ) , and a l t e r a t i o n s i n t h e 3' LTR.
Promoters from t h e h m a n ADA and cFos g e n e s , h e r p e s v i r u s thymidine k i n a s e , and c y t o m e g a l o v i r u s immediate e a r l y r e g i o n gene were t e s t e d a s a l t e r n a t i v e s t o t h e v i r a l LTR p r o m o t e r . S e v e r a l v e c t o r s a l l c o n t a i n i n g t h e gag+ r e g i o n a l l o w h i g h t i t e r v i r u s p r o d u c t i o n . These v e c t o r s were t h e n t e s t e d i n bone marrow t r a n s p l a n t e x p e r i m e n t s . Two v e c t o r s , one u t i l i z i n g t h e Moloney LTR promoter and one w i t h t h e HSVTK p r o m o t e r , gave e x p r e s s i o n of ADA i n C N -C . C N -S and i n t h e b l o o d of r e c o n s t i t u t e d a n i m a l s . I n f e c t i o n e f f i c i e n c y ranged from 15-85% i n C N -S by S o u t h e r n a n a l y s i s . Expression e f f i c i e n c y was a l s o v a r i a b l e .
A l l a n i m a l s had human ADA i n b l o o d 2-4 weeks p o s t -t r a n s p l a n t b u t a t 10-12
weeks l e v e l s o f t h e enzyme d e c l i n e d . Four oE 14 l o n g term r e c i p i e n t s however, d e m o n s t r a t e d e x p r e s s i o n f o r up t o 5 months. PCR a n a l y s i s on n o n e x p r e s s o r s i n d i c a t e d a l o s s o f c e l l w i t h t h e p r o v i r a l DNA s u g g e s t i n g t h a t t h e i n i c i a l e x p r e s s i o n r e s u l t e d from i n f e c t i o n o f more mature p r o g e n i t o r s . Immuno-staining is b e i n g used t o c h a r a c t e r i z e t h e l i n e a g e s and d i s t r i b u t i o n of ADA producing c e l l s i n t h e t r a n s p l a n t r e c i p i e n t s .
STIMULATION BY GLYCERITE-2.3-BISPHOSPHATE : A COMMON PROPERTY OF CYTOSOLIC PURINE 5'-NUCLEOTIDASES I N VAR-

IOUS TISSUES. F. Bontemps, M.F. V i n c e n t , F. Van den
Bergh. G. v a n Waeg h G. Van den Brrghe. I n t e r n a t i o n a l I n s t i t u t e of C e l l u l a r and Molecular Pathology, Labora t o r y of P h y s i o l o g i c a l Chemistry, B r u s s e l s , Belgium. Human e r y t h r o c y t e s c o n t a i n a c y t o s o l i c purine 5 ' -n u c l e o t i d a s e (5'-Nase)
(Bontemps e t a l . , Adv. Exp. Med. B i o l . 195B:283-90, 1986 ; Biochem. J . 250:687-96,
1988) which, s i m i l a r l y t o o t h e r c y t o s o l i c 5'-Nases, is more a c t i v e on IMP a n d GflP t h a n on AMP, i s s t i m u l a t e d by .4TP and, i n a d d i t i o n , by glycerate-2,3-bisphosp h a t e (2.3-DPC), t h e main phosphate e s t e r i n human e r y t h r o c y t e s . Both s t i m u l a t o r s i n c r e a s e a c t i v i t y t o t h e same e x t e n t a t s a t u r at i n g c o n c e n t r a t i o n s , b u t 2.3-DPG i s more p o t e n t tllan ATP a t s u b s a t u r a t i n g c o n c e n t r a t i o n s . To i n v e s t i g a t e i f 2.3-DPG was a b l e t o s t i m u l a t e c y t o s o l i c 5'-Nase i n o t h e r t i s s u e s , s t u d i e s were
performed on high-speed s u p e r n a t a n t s , f r e e d from s m a l l molecules by d i a l y s i s o r by f i l t r a t i o n on G-25.
5'-Nase a c t i v i t y was measured a t pH 7.2 by r e l e a s e of l a b e l l e d n u c l e o s i d e s and bases from 0.2 mM [ 8 1 4~] -I M P . At 5 mM, 2,3-DPG was found t o s t i m u l a t e t h e a c t i v i t y of c y t o s o l i c p u r i n e 5'-Nase t o t h e same e x t e n t a s 5 mM ATP, i n l i v e r , c a r d i a c and s k e l e t a l muscle, b r a i n , s p l e e n and e r y t h r o c y t e s from r a t , and i n human polymorpho n u c l e a r l e u k o c y t e s , mixed p e r i p h e r a l blood lymphocytes and p l a t e l e t s . Depending on t h e t i s s u e , maximal s t i m u l a t i o n v a r i e d between 2-and 14-fold. 2.3-DPC was l i t t l e hydrolyzed i n t h e v a r i o u s p r e p a r a t i o n s and was w i t h o u t e f f e c t on t h e membranous 5'-Nase. 2.3-DPC i s t h u s a common s t i m u l a t o r of c y t o s o l i c p u r i n e 5'-Nase o f v a r i o u s t i s s u e s and c a n be used t o i d e n t i f y and r e v e a l t h i s enzymic a c t i v i t y i n c r u d e p r e p a r a t i o n s .
MECHANISM OF ATP CATABOLISM INDUCED B Y DEOXYADENO-. SINE AND OTHER NUCLEOSIDES I N ADENOSINE DEAMINASE-IN-
HIBITED HUMAN ERYTHROCYTES. F r a n~o i s e Bontemps h
Georges Van den Berghe, I n t e r n a t i o n a l I n s t i t u t e of C e l l u l a r and Molecular Pathology. L a b o r a t o r y of P h y s i o l o g i c a l Chemistry, B r u s s e l s , Belgium. I n a d e n o s i n e deaminase (ADA) d e f i c i e n c y and d u r i n g t r e a t m e n t w i t h deoxycoformycin (dCF), d e p l e t i o n of ATP accompanies nccumul a t i o n of dATP i n e r y t h r o c y t e s and lymphocytes (Bagnara & H e r s h f i e l d , PNAS, 79: 2673 PNAS, 79: -77, 1982 and r e f s t h e r e i n ) . Stimulat i o n of AMP deaminase and c y t o s o l i c 5 ' -n u c l e o t i d d s e by dATP was proposed t o account f o r t h i s . However, both enzymes a r e not more s t i m u l a t e d by dATP t h a n by ATP. I n human e r y t h r o c y t e s i n which ADA was i n h i b i c e d w i t h 1 uM dCF, a 3-t o 30-fold s t i m u l a t i o n of a d e n i n e n u c l e o t i d e (AN) c a t a b o l i s m was recorded upon a d d i t i o n of dAdo, but a l s o of o t h e r s u b s t r a t e s of adenosine k i n a s e (AK) s u c h a s Ado, Ara-A, t u b e r d i c i n and 6-ECIPR. Concomitantly, t h e r e was a r e p r o d u c i b l e i n c r e a s e , from LO uM up t o 100 uEl, of AMP and of IMP, i n d i c a t i n g a n i n c r e a s e d a c t i v i t y of AMP deaminase. The e f f e c t s of Ado were s u p p r e s s e d upon p r i o r i n h i b i t i o n of AK by 1 0 uPI i o d o t u b e r c i d i n (ITu). S t r i k i n g l y , they were a l s o suppress e d i f ITu was added 2 h a f t e r &do, a l t h o u g h dATP was maintained under t h i s c o n d i t i o n . ITu a l s o a b o l i s h e d ATP c a t a b o l i s m induced by t h e o t h e r n u c l e o s i d e s . With a l l n u c l e o s i d e s , AMP i n c r e a s e d d u r i n g t h e i r p h o s p h o r y l a t i o n and d e c r e a s e d a f t e r i n h ib i t i o n of AK. S t u d i e s w i t h e r y t h r o c y t i c ILYP deaminase, a t low s u b s t r a t e and p h y s i o l o g i c a l c o n c e n t r a t i o n s of e f f e c t o r s , showed t h a t , because of s i g m o i d a l k i n e t i c s , t h e enzyme i s v e r y s e n s i ti v e t o v a r i a t i o n s of AMP between 5 and 100 uM. W e conclude t h a t e l e v a t i o n of AMP, s e c u n d a r y t o p h o s p h o r y l a t i o n of t h e n u c l e o s id e s , 1 s t h e main mechanism whereby t h e y s t i m u l a t e AN c a t a b o l i s m .
